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Induscr ia l  Senr ices (EIS) .  Soi l ,  hydrologry,  veget,acion, and
wi ld l i fe resources were invenE,or ied by EIS, in cooperaEion wiE,h E,he
USFS, UEah Divis ion of  NaEuraL Resources (UDWR), and Soi l
Conserarat.ion Se:rrice (SCS) . CuIEuraI and archeological resources
were invenE,oried by SENCO-PHENfX Archeological ConsulE,ing Seryices .
All invent,ories urere escablished on represenEaE,ive baseline ( s )
IocaE,ed along the lengCh of  Ehe r ipar ian corr idor.  Soi l  samples,
hydrologic informaEj-on, macrobenthic sutrveys, and invenE,ories of
wildlife resources were founded on E,welve baseline eransecEs,
coinciding wich esE,abl ished vegeEat ion EransecEs.

A soil surivey, using U.S. Army Cor? of Engineer sE,andards, was
conducted to deeermine Ehe presence of hydric soils wiE,hin t,he area
of disturbance. Six soil pits were located randomly Ehroughout t.he
riparian corridor. Of E,he six samples seng t,o Int,ermount,ain
LaboraEories f or analysis, t,wo indicaE,ed possible hydric soil
development. Tvo soil piE,s erere locaced upon Ehe small bench above
t,he riparian corridor. Of E,hese samples, one indicated t,he
presence of hydric soil, t.he possible resulE of spring and seep
acE,iviE,y.

A cultural resource inventory was conduct,ed bet,ween Augrust 18 and
22, L994 by SENCO-PHENIX. No culEural resources were locaEed and
a archeological clearance for E,he proposed expansion was
recomnended.

An invent,ory of the veget,aEion present, wichin E,he area of t,he
proposed acE,ion consist,ed of Ehircy one Eransect,s within che
riparian corridor and eleven on E,he adjacenE bench. The conrnunj.t,y
cover sampled consisted of a mix of grassy slopes, deciduous and
coniferous clusters, and shnrbby st,reEches bordering E,he narrow
wet,Eed zone along Crandall Creek. Veget,aEion cover was deEermined
Eo be relat,ively high ( > 70* ) , but, not diverse . Species
compeEit,ion decreased as distance from Ehe sretted zone increased.
IE was determined Ehat, diversit,y of species is l imited by E,he
availabil ity of wat,er and Ehe resulE,anE, compet,it ion by hardier
xeric species on t,he slopes above the riparian zone.

In meetings conducted with the USFS and UDWR during ilune and July
of L994, wildlife issues identif ied included Ehe impacE, Eo
fisheries, macrobenthic cormnunities, neot,ropical bird use habiEaE,
E,hreaEened and endangered species (T&E), rapt,or habit,at, and big
game use. No T&E planEs were identif ied during t,he veget,aE,ion
invent,ory. A review of T&E wildlife species EhaE could occur
wiE,hin Ehe area was conducted. Rapt,or species were ident,if ied as
E,he most, l ikeIy T&E species Eo be affecEed. A ground based
invent,ory of rapEor species was conduct,ed but, did not, yield E,he
presence of ,  or  use by such species.



Bird species were identif ied during Ehe course of t 'he riparian

inventory. Use by neot,ropi-af bird-species, such as hununingbirds
(Setaepbo,.rs ; ;p. i  , . "  q" i ie evident.-  Neotropical .ut i l izacion of

E'he area is mo';i i*"ry 
-limiced 

Eo energrlz use requirement's raE'her

t .han for nest ing acEivicY.

A macrobenthic cormnunj.cy scudy indicat,ed Ehat' st'lructure of Ehe

""tr..ttr-iUy 
wighin Crandil l Cr6ek is based on a siCe- specif ic,

aut,ochEhonous food base, wiE,h l it.cle reliance on Ehe t'rans?ort' of
food sources into E,he area. The majoricy of macrobent'hic feeders
found were gaEhlring collecE,ors. These feeders rely heavily on Ehe
abundant slbw waEer areas where coarse part,iculace organic maEt'er
(CPOM) is abundanc.

A fisheries inventory of Crandall Creek was performed by Ehe ITDWR
on Augrust 18 , :lgg4. n uowR review of t,hat, invent'ory is at'E,ached as
ATTACHMENI 1.

A review of big-game impact,s was also conduct,ed. ImpacLs Co qule
deer (Odocoilerie 

-hs4tg&) 
and elk (Cerrnre elaohlrs) _are e>qlect'ed tr?

be rimffi- cG-J6 unigue propeiiies required . by Ehe - local

lopulations exist, within Uhe sit,e-. Use by -moose.-(l lcee alcge) ,
Lricr bear (Ureue anerl'caaug) , and mount'ain lion (Felis concolor)
could occur, UuC i.s rnost f i[ely l imit,ed to undisturbed areas above
the area of t,he proposed action. use by numerous small manrnals was
idenCified and in impact, to ghem would occur. However, none were
identif ied Eo be t,hreagened, endangered or sensit, ive.
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I State of Utah
PNPEMMENT OF NATTJNAL RESOT.IRCES
DIVISION OF WILDLIFE RESOIJRCES

Sc/dlrr|r|n R.glor
455 W.rt R.I.o .t AY.r{,|.
Prlc.. Utrh 6a501-2429
60r€iv.3ir0
601{87-7351 (F.r)

Michecl O. Lcevitt
Garlc

Tcd Stowerr
Erccrruvr Dinctc

S.obcrt C. Vdcntinr
Divido Dir-tc

August I l, 1995
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Allan Childs
Generai lvlanager
Genwall Mining Co.
P.O. Box l20I
Huntington, Utah 84528

1e

UreH Dlvrsrur.r f j lr-, Lins Ar.{n l.4rxrNc

The sampling effons on Crandall Creek from 1994 and 1995 indicate that the stream has a small
resident population of cutthroat trout and is used as a spawning tributary by trout from
Huntington Creek. The streams role as a spawning site for cutthroat trout in Huntington Creek is
an important one and efforts should be made to protect it. Most of the usable spawning area is
unfornrnately within the area proposed to be dtered by the arch culvert. I have enclosed graphs
of our data.

Sincerely yours,

Miles Moretti
Regional Supervisor

cc: Mel Coonrod
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IE is E,he inEenE of Ehe Genwal CoaI
operational capabil iEy of che CrandaLl Cany
ULah.  CurrenC operaEions are locat 'ed 1 '5
t"n"i" Crandall Cinyon joins HunE,ingt,on Canyon. Disturbance aE t,he

; ; ; ; ; " ; - i ;  l imi ted- t ,o ehe northern s lope above Ehe smal l ,  second-
brder Cranda1l Creek. The proposed expansion includes land
acquired by Genwal Coal Compahy on the souE,hern slope of . Ehe

""t iyon, 
di ieccly across f rom currenE operaEions. This acguired

area is currenciy maintained as undlsturbed, and/or is outs ide of
t,he present permittea area. A primary-consequence of erqpansion is
ghe limited disturbance Eo Lne hydrological, vegeEat' ive and
ecological nat,ure of approximat,ely -1OOO feeE, of riparian consnunity
along-Crandall Creek ina Ehe deciduous/coniferous conununiEy trh?!
domii.ates ies southern slope. I 'Riparian communiE,y" refers t 'o all
resources E,hat, consEit,ute Ehe area of Ehe proposed dist'urbance.

The deciduous/conif erous cornmunity predominant on t,he southern
slope has been previously inventoried for pasE mining operaEional
plans. The riparian corridor and nearby ri-parian bench have noE
6een invent,oried in t.he past,. The planned area of disE,urbance
includes 1OOO feeE of riparian conrnuniEy situated wit,hin a narrow
V-shaped corr idor along erandal l  Creek. 40 E,o 70 percent s lopes,
coverLd wit,h t,hick sh-rrrbs and E,rees such as Woods rose (Roga
woodgLl.), red-oiser dogrwood (Conua etolouifera) , and wil lows
(Saltx spp. ) , border t,he conf ined greenline of f orbs and grasses_.

aaiacent-to the corridor is a quart,er acre bench covered with
em6rgeng quaking aspen suckers (Pooulua treouloLdes) and many small
shnrbs. tfris irea is t,ransit, ional in nature due Ehe ef fects of
past, f ires. VegeE,ation is a mixture of riparian species and plant'
f i te indicat,ive-of the deciduous/coniferous comnuniEy on che slopes
above.

Meetings with local st,aE,e and federal agencies were conducEed in
July of L994 E,o identify E,he pot,ent,ial impacts of disturbance.
Foremost in imporE,ance was E,he potenE,ial elimination of 1000 feeE
of riparian conununity. fmpactr t,o species Ehat, uE,il ize Ehe area for
energy and cover reguirements was also discussed. Plans E,o culverE
t,he creek t,hroughout t,he }ength of disturbance was unfavorably
reviewed by agency personnel, since iE, would creaE,e a significanc
trblockn E,o EhA movehenc of f ish species. It was recognized t 'haE
t,he extent of biological resources was noE sufficient,ly known in
which to make a decision on Ehe magnitude of impacts associat,ed
wiE,h mine e>gansion. Inventorj.es of resources inherent, to E,he area
were t,hus plbnned before any decisions as Eo agency st,ance on Ehe
projecc would be made. Resource issues ident,if ied and discussed
for further st,udy j.nclude:

* Impacts Eo, and E,he excent, of riparian veget'ation

* The possibil icy of weE,lands within t 'he corridor

* LocaEion of any cult,ural resource within Ehe corridor

'11,r,'h9, r I fi{Pgqfi r h&hc
e in Emery CounEY,
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* use of Ehe area by migrat,ory (Neocropical ) birds

Importance of t,he area E,o big-game species

Impact,s Eo downsE,ream resources and the Hunt' ingEon
Canyon drainage

A review of meecings conducEed is included in ATTACEME}II 1.

Due go t,he irregular and unique naE,ure of Ehe small area of
disturbance, a fulI inventory; raE,her Ehan a staEist,ical comparison
of E,he riparian conrnuniE,y, was conduct,ed. A maj or inf luencing
facE,or tof cfris decision was EhaL a suit,able reference area could
noE, be found wichin the boundaries of t,he proposed disEurbance.
Due Eo the close proximit ,y of  U.S. Forest  Senr ice (USFS) land above
and below E,he affected area, a reference area was rest,rict,ed to Ehe
area of disturbance. Since vegetaE,ion cover varied sigmif icant,ly
t,hroughout E,he length of Ehe affecEed cornmuniEy, Ehe option of
finding a represenE,at,ive secE,ion elsewhere was eliminat,ed.

A complece invenEory of all resources poE,entially affecEed by
Genwal's e:qlansion ptans within E,he riparian area utas conduct'ed
beEween iluly and October of L994 by employees of Environment,al
Industrial Senrices (EIS) . Soil, hydrology, veget,at,ion, and
wildlife resources were invenEoried by EIS, wiCh cooperat,ion from
the USFS, UE,ah Division of Natural Resources (ttDwR) , and Soil
ConserrraE,ion Serrrice (SCS) . CuIEuraI and archeological resources
were invent,oried by SENCO-PHENIX Archeological Consulting Senrices.
All invenEories were est,ablished on representaEive baseline (s)
locat,ed along t,he length of E,he riparian corridor. SoiI samples,
hydrologic informat,ion, macrobenthic surveys, and inventories of
wi ld l i fe resources were founded on L2 basel ine Eransects,
coinciding wiE,h est,ablished vegetat,ion Eransect,s.

IYDRIC SOIL IITVEIITOR,Y

Previous invent,orj.es of soil resources, as required by the Ut,ah
Division of Oil, Gas and Mining (IJDOGM) f or current operaEional
activit, ies, are adequaEe for area soil descript,ion. However, soils
along E,he riparian corridor and bench proposed for inclusion in
ercpansion plans have been largely ignored, and require some meEhod
of identif icat,ion. IE, was not, E,he inE,ent, of E,his surivey t,o
identify t,he soil t)T)es presenE, but, rat,her E,o deEermine t,he
occurrence of hydric E)?e soils.

.A high probabil iE,y of hydric soils; a indicaEor for E,he presence of
weCland areas, exist,s wiChin Ehis area due E,o E,he saEurated
hydrological regime t,haE, exist,s t,here. Numerous beaver ponds
t,hroughouE, t,he length of t,he potential disturbance have resulEed in

* The exE,enE, of
how ic would be imPacce

* The cornnuniEY sE,riLrcEure

* The exE,enE, of



Metbodology aad fnventoa,-lz Proceduree

Mechodologies based on procedures established by E,he U.S. Army Cor?
of Engineers (USACE) , Cor? of Engineers Wetland Delineation Manual.
1987 EdiE, ion for  the idenci f icacion of  hydr ic soi ls were used. The
procedures for E,he determinaEion of wetland soils in bot,h organic
(nonsandy) and sandy soils j.ncorporated into E,his sEudy were:

r  DeE,ermining the presence of  organic soi ls (hist ,osols)

* DeLermining the presence of organic macerj-al in surface
horizon, o! sEreaking of organj.c mat,erj-al in subsurface
hor izons (sandy soi ls)

* DeE,erminaE,ion of a sat,urat,ed A horLzon (hiscic epipedon)

* The indication of a reducing environment (sulfidic mat,erial
or presence of ferrous iron)

A completely saturaEed soil st,ructure (aquic or peraquic)

Use of a Mrnsell Color t,esE (nonsandy soils only)

Det,ermining Ehe presence of an organic npann

The invent,ory of possible hydric soils was accomplished with E.he
excavation of six (6) soil piE,s randomly located along che riparian
corridor. PiEs were located along the channel banks, so as not, t,o
sample recent,ly deposiced material or e>gosed channel subsErate.
care was E,aken E,o obt,ain the most, represenE,at,ive sampre for t,he
area as a whole. As mat,erial was excavaE,ed down Eo parenE
mat,eri.al, composit, ion was not,ed. Soil moist,ure was aLso noted for
each sample, as was depch of E,he organic layer. A composite sample
uras collect,ed for each of t,he 6 samples, since significanE, hori-on
formation was determined t,o be absenc.

Two (2) represenEat,ive samples were collect,ed from t,he adjacenc
bench in t,he same manner as Ehose along t,he riparian corridor.
OnLy 2 samples were collect,ed due Eo the uniformity of the bench
and it,s small area (200 ' x 50' ) . A composice sampre was collecE,ed
due Eo a lack of subst,ant,ial horizon formaEion. 

- 
The presence of

possible hydric soils was also inventoried in t,his loclt ion using
the USACE guidelines.

Samples collected were sent, t,o InEermount,ain Laboratories (IMt) for
analysis. Analysis performed on each sample was based on TDOGM
meEhodology for baseline soil data.
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On-s iue f ie ld  invest , igaEion of  t ,he r ipar ian corr id ,or  and adjacent ,
bench indicated the poEenE.ial for hydric s
concluded EhaE Rlparian SS 5 and 6 were possibly hydric, as well as
Bench SS 1.  Ripar ian SS 5 and 6,  Encisols located above E,he
bankfull mark on t,he norchern bank of Crandall Creek, were
saE,uraE,ed E,hroughouE E,heir depth t,o parent, maEerial (preaguic).
The presence of t,hick organic layers withir. E,hese Ewo samples were
also idencified. Bench SS l was saEuraE,ed and concained a l inch
organic pan 11 inches below the surface.

SaturaEion levels were high for Riparian SS 5 and Bench SS 1 and 2.
Levels for pH were noE e)q)ecE,ed to be so high along the riparian
corr idor (7 .5 to 7 .7)  .  Mrnsel l  Color Eest,s performed on Ehe
composiEe samples were noE saE,isfaccory in decermining hydric soil
ident,if icaEion, since Ehe samples analyzed were sandy. All resulE,s
of E,he anaLyses performed by IML are shosrn in ATTACEltElf,t 2.

According Eo data reviewed on pasE soil su:iveys conducted wichj-n
Ehe ares, soils t,haE make up E,he steep hil l  sides and upper porEion
of the channel may be loamy-skeletal Tl4gic Cryoborolls witlr- l i t,t1e
soil moisture. The bench is potent,ially composed of skeLetal lypic
Cryoborolls (90 percenE,) wiE,h an inclusion of Hist,fc Cryaquolls (10
percent,) . Field obsenrations concurred wit,h prior sunr-ey-. AcEual
soirs su:nreyed within this study did resemble sbits with
distingushiable horizon development,, Ehough Ehe samples E,aken were
noE, developed soil E]lpes

A hydrological influence Eo soil resources is inherenE t,o a
riparian area. A1r soil along t,he greenline; E,hat, area where a
cont,inuous cover of veget,aE,ion has resulted from Ehe presence of a
saEurat,ed environmenE, is to some degree hydric in nalure. Though
Samples 5 and 6 were identif ied as hydric soils, Eheir presen-e
along Ehe channel within the narrow riparian corridor would assume
t,his. Therefore, t,he presence of ihese 2 samples are noE a
significant indicat,or of a wet,land conununity

rE is Ehe presence of Ehe hydric soil sample E,aken on Ehe adjacent
bench EhaE is quest,ionable. Bench saq>le 1 was locat,ed uphil l and
over 100 feet, away from Ehe Enre greenline corridor. The influence
of t,he wet,t,ed channel is doubt,ful. Runof f f rom t,he steep slope
above t,he bench nrEly have resulted in a deposiE,ion area, and a
subsequenc saEurat,ed environmenE. The presence of a seep or spring
may t,oo have resulEed in Che locat,ion of Ehis inclusion.

CULTT'RAI. RESOI'RCE INI'EITTOR,Y

A culEural and archeological on-siEe inventory, in conjunction wit,h
a__review of pert,inent, l i t,eraEure Eo E,he site, was conducted by
sENco-PHENrx on AugusE 22, t994. A copy of E,he report, prepared i-s
shown in ATTACETGNT 3 .

ry
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The current, vegeEaE,ion inventory Foqf inCo accounE the ous

evaluat, ion of E,he deciduous/coniterous conurunrcf ;  pa:!

disgurbances, and Che diverse naEure of t,his streEch of Crandall
creek. vegetaE,ion along t,his part,icular sect' ion is varied
t,hroughouE t'he 1OOO feeE, 

-due 
E,o pas! disEurbances from fj-re and

graziig. Series of beaver ponds, iock ouE,c.roppings and steep side
Elopes-have also conCributed Eo an intermiE,t,enE, vegetat' ion cover
atoirg t,he length of Ehe corridor. The conununit,y cover- in general,
is a mix of gi.s"y slopes, deciduous and coniferous clust'ers, and
shnrbby strec-ches EhaE border a relat,ively narrow weEted zone along
E,he creek.

lfietbodology

A E,otal of forty-Ewo G2) Eransect,s were randomly locat,ed wichin
t,he affected riparian conununity. Thirty-one J11) EransecEs were
IocaEed across Cire tength of t,he riparian corridor and eleven (11)
$rere esE,ablished upon lfre small bench. Ground cover sampled las
based on the poin€ intercepE met,hod, using a modified Een-point'
frame. At t,en-(10) fooE intEnrals along each EransecE }ine, Ewent'y
(20) sample npointsrr $rere gat,hered wiEfr Ehe use of Ehe modified
ten-poini trarire by placing-it, along each nsiden of the point on
that,  l ine.

Along E,he riparian corridor, the length of each E,ransecE- depended
upon Ehe dimlnsions of t,he corridor-at, t,hat, locat' ion (len-g-t,h.of
siopes and channel width), and E,he distance Eo a differing
confrrunity t)pe. This dist,ance ranged from sixty (60) feeE t'o one
hundred 

-(1OO) 
feet. TransecEs on the riparian bench, however,

were measured t,o one hundred (100) feet' and locaEed along ics
ent,ire length. The location of the benctr t,ransects were Sit 'uaEed
as t,o maxi-mize sampling of Ehe bench and E,o prevenE any . double
sampling of points 

-asse-ssed 
by sampling of Ehe nearby corridor.

The Uype of ground cover at a given point was determined as being:
a) la-rL: no 

-l itCer 
or vegeE,ation; b) rock: made up completely of

rock or rock material; c) l iEEer: dead or dying organic mat'erial;
and d) veget,at , ion:  l iv ing organic mater ia l  ( i .e.  p lants)  .
VegeE,at,ion ias classified as being either a grass, !orb, shrrrb or
er5e, E,he int,ercepe poine for a given plant being defined.by qh.
crown (as in forbJ, shnrbs, and E,rees) or by E,he basal portion (as
in grasses) . AlJ. veget,at,ion species were idencified in E,he field.

The points collected were used Eo deEermine uhe density (percent_of
covei) f or a given cover El4pe within Ehe riparian comnunity. Dg"
to slight dif lerences in veget,aEion composit-lon, poj.nEs from Ehe
bench irea were noE included wich Ehose from t,he corridor, and were
separaEely analyzed for cover determinaE,ion. t'tet,hodology for each
area, however, iemained t,he same. Calculat,ion of percenE cover was
accomplished wich t,he following equat' ion:



no.  o f  po i r
percent, cover = Eot'al r

r :hnFss  (s )  -  abr rndance (n )  ,Spec ies  r i chness  (s ) ,  abundance (n ) ,
diversi ty (H')  were also decermined.
firsc obiaining relacive abundance, which is defined as proPorEion
of species ghat make-uP N:

relaE,ive abundance = p = n/N

Where: n = E,otal point's f or individual speci-es
N = cotal  poincs for  a l l  species

DiversiEy, defined as E,he amounE of evenness among species, was
t,hen calculat,ed using che equaEion:

Diversi ty = H'= SUM OF pLOGloP

The higher t ,he diversi ty (H'=1.00) value, Ehe higher Ehe evenness,
or divErsity of specieJ and crophic levels within t,haE comnuniEy.
The lower che H'  value (H'=0.00),  E,he less even and diverse t ,he
conrnuniEy.

productivity measurement,s srere not made during this study. The SCS
will be conCacted aE, a laeer date in order to deEermine Ehis value.

2g4O poinEs were collected along E,he riparian corrldor. Of t,hese
points,  193 were bare,  189 utere rock,  and 439 were l i tEer.
Vegetation points cotaled 2:.:.9 points and consisEed of 239 grass
points,  395 forb poinCs, 867 shrr :b points and 518 t , ree poinE,s.
PercenE cover for Ehe corridor was calculat,ed as:

Bare  6 .572
Rock  6 .432
LiE,t ,er  14 .93t

tVegeuat ion  72 .08*

f  grasses
forbs
shnrbs
Erees

8  .13 t
L3 .44*
29 .49 t
2L .022

Cover was also calculated for vegeEat,ion poinEs only (U = 2LL9
po in t , s ) :

Grasses
Forbs
Shnrbs
Trees

11  .30 t
18  .64 t
40 .92+
29 . t6*

4L species of vegetaEion made up t,he cover along the slopes and
banks of Ehe riparian corridor. Species richness was determined Eo
be:  g rasses  (s=11)  ,  fo rbs  (s -14)  ,  shnrbs  (s=10)  and E, rees  (s=6)  .
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Diversity was determined Eo
fo rbs ,  Hr=0 .54  fo r  sh rubs  and
including relaeive abundance,

Bench poincs t ,o ta led 22OO point ,s ,
351  l i t t e r  and  1 -632  vegecaE ion .
forbs ,  LO9 poincs;  shrr rbs,  62t
Percent ,  cover  was ca lcu laced as:

Bare
Rock
L i t te r

*Vegecation

i  grasses
forbs
shnrbs
E,rees

4  . 82 t
4 .95 *

28 .23 *
36 .18 t

o f  wh ich  190
Grass points
point ,s ;  and

I  . 642
1  . 23 t

1s .96 t
74 . t 8 *

6.s03
6.  68t

38.0s t
48 .78t

were Dare,
t ,o ta led  106
t,rees ,  796

27  rock ,
po ines ;
po incs .

PercenE cover for vegetat,ion poincs only was also calculat,ed for
t,he bench area:

Grasses
Forbs
Shnrbs
Trees

30 species urere invent,oried on Ehe bench. Species richness was
determined fo r  g rasses  (s=7) ,  fo rbs  (s=10) ,  shnrbs  (s=6)  and t rees
(s=7) .  D ive rs i t y  was  H '=0 .45  fo r  g rasses ,  H '=0 .80  fo r  fo rbs ,
Hr =0 . 61 f or shnrbs and H' =0 .48 f or E,rees . This inf ormacion, along
with relat,ive abundance, is shown in ATIACEUBIT {.

Vegetation cover was relaE,ively high (> ZOt) over the area of
proposed disE,urbarrce. Species richness and diversity wichin the
corridor and Ehe bench, however, do not refrect a 

-highly. 
even

conrnuniuy. Evenness is a ref lect,ion of E,he st,abil ity irf Ehe
conununicy. The higher the diversicy (H'), the more tropfric layers
presenE and E,hus E,he more even Ehe conununit,y. wiE,h t,he exceplion
of forb species, diversity for E,he corridoi and adjacent benlrr is
Iow, considering Ehe influence of E,he wetted hydrological regime
associat,ed wieh E,he creek in E,he narrow corridoi. speEies
composicion decreases as disEance from E,he creek increases. The
sEeep slopes (40 Eo 70 percent) Ehac border che riparian corridor
and bench are not, as directly ef fected by E,he wetted charurel, and
t'end to be covered with abundanE xeric shnrb species which do not,
have t,he water needs of the lush grasses, fotbs and E,rees EhaE
border E,he creek. Diversity of species is t,hus l imit,ed by Ehe
availabil iEy of wat,er and Ehe resuleant compeEit,ion by ha-rdier
species on E,hese slopes.

The influence upon the bench by t,he adjacent, riparian corridor does
not seem Eo be of a benefit t,o species diversity and richness.
MoisEure accumulat,ions associat,ed irom wint,er snowpack and spring



runof f , have resulted in t'he high
(Populue crequloldea).  Past '  d ist
resulted in che high densitY of Er
The high abundance of cransiciona.
correctly ref lect Ehe arnounE of Errte E,rees upon trne Dencn'. r 'nrougrr
compet, i t , ion and wat,er restr icE,ions, t,he maj oriLy of shoot's sampled
could in effect, die ouE, or be replaced by another cover tr)rPe.

High shnrb abundance is as e:qgected. A drier environment, (excepE
foi a small weEued inclusion ac it,s west,ern end) exisc over much of
E,he bench, establishing condiE,ions t,haE inable shrub species Eo
compet,e more successfully for resources Ehan oE,her cover tl[)es.
Due E,o interspecies comp-eCit ion,  d iversiEy of  species is lower.
Forb diversit!, however, is high and may be Ehe resulE, of Ehe
wett,ed inclusion where soil moisture condieions allow for more
mesic and lush vegetaEion cover t,o exisE,.

If II.DI.IFB RESOI'RCES

On ilune and iluly of Lgg4, meet,ings wieh Ehe Price, UE,ah offices of
t,he USFS and UDWR were conduct,ed Eo deEermine Ehe potenEial Chreats
as to Ehe yeE unidentif ied resources of t,he area. Using
informat,ion gat,hered from pasE, studies associaEed wiE,h E,he currenE
operaEions of Ehe Crandall Canyon Mine and knowledge inherenE Eo
the study of riparian areas, Ehe issues identif ied included:

t Impact, to fisheries resources
* SE,aEus of macrobent,hic conununities
* NeoE,ropical bird habicat/use
* Threat,ened and endangered species
* RapEor habitat,,/use
* Big game habit,ac/use

In conjunct,ion wit,h the IIDWR, inventories to determine che presence
or ext,ent of E,hese resources were designed and conducE,ed in August,,
L994 by David St,eed and Todd WeIE,y of EIS. AssisE,ance wiEh
Neotropical bird ident,if icat,ion was provided by Ben Morris of t,he
IIDWR. Fisheries sampling and daCa analysis vtas conducE,ed by t,he
ITDWR under E,he direction of Ken Phippen, Ben Morris and Derald
Anderson. A synopsis of all suri\teys conducted is as follows:

Tbreateued asd Eadaagered SpecLeg & RaPtor fave"torLeg

The vegeEaEion invent,ory conduct,ed did noC reveal t,he presence of
any t,hreaE,ened and endangered (Teg) plant species. Sunreys
conducE,ed for fishery resources in Crandall Creek revealed only t,he
presence of a small population of YellowsEone cuEE,hroat, E,rouE
lOacorbvaebue clarkL bouvlerL), a comrnon species Eo the Huntington
River Drainage (See Fisher ies Resources).

No amphibians or rept,iles were locaEed during any of t.he surveys
conducted. Occurrence of E,he Spotted frog (Rana pretl.oaa) was
considered, buE deemed un1ikely. An invenCory of Ehe creek bot,tom



did noE reveal t ,he presence of ar

Pre-survey I i teraE,ure research
presence of T&E avian species . A review of a Wtgf,-"".s.Lr6*reyconducted by Ehe uDwR iluring october of 199S't1TdS"5ffiA-Tfrd presenc6
of r&E rapE,or species wiEhin Ehe area. ?he occurence of  Bald
eagles (EalLaeetus leucocepbalue) and Peregrine falcons (Pereqrisug
anatun) was consj.dered. A ground based invenE,ory was designed E,o
complemenE, E,he 1993 survey and Eo eval,uaE,e Ehe presence of T&E
avian specj.es in and around Ehe riparian corridor.

A survey, conducE,ed on AugusE, 19, L994 by employees of Ers, was
based on a 25 foot gr id syst ,em siE,uat,ed on each of  t ,he basel ine(s)
est,ablished for invenE,ory of Ehe riparian area. A 360 degree
opt,ical search was carried out on each baseline and aE all corners
of Ehe "gridn. No nest,s for any avian species were located and no
T&E rapt,or species were idenuified wiEhin E,he area of E,he riparian
corridor and adjacenc bench. A copy of t,he 1993 UDWR rapt,or surivey
is shown in ATTACETIBII 5.

Neotroplcal BLrde

The identif icat,ion of bird species sight,ed wichin Ehe riparian area
was conducted during. each survey. The presence of neotropj,cal
species) was quite evident. Though hunrning-birds (Selagpborue ipB. )
utilize E,he area of t,he riparian corridoi for energy requiremEirts
while migrating,. no unigrr-e propert,ies E,hat, would 

- 
sig,riiricant,ly

impact, bird species vrere 
-noticed 

t,o be inherent Eo ghd area. Na
nesE,s or t,he . gign of nesE,ing activit ies were found along Ehe
rlParian corridor. A complet,e l isc of bird species visla11y
ideneif ied during the mont,hJ of ,July, AugusE, and seitember is showir
in ATIACEIIEIII 5.

lfiacrobestbtc Couualty StnrcEure

An invenEory of macrobenEhic resources wichin Crandall Creek was
conducEed on i lury 2L, 1gg4 . t2 sample sites were locat,ed on
esEabl ished basel ine(s) relat ive Eo wat-er speed and qual iEy.  Deep
ponds, shallow pools, ripples and fast ,rapid" areal were-sample&
us ing  a  30 .5  cm x  30 .5  cm, -9OO micron  mesh Surber  sampler .  sami les
were . seE, apart based on waEer speed and related detritus
deposic ion: 6 fasE, waEer (3 rapids/3 i ipples);  and G slow waEer (3
pools/3- ponds) . Substraee aE Lhe site oi rapio/ripple samples was
t'horoughly s_crrrbbed Eo obtain all organisms present,. wrreri samples
were Eaken for ponds or poo1s, deposicional sediment and det,ricaf
material prevented collection Eo subst,raEe. Slow wat,er samples
were t'hus collect,ed in shallow areas above and below E,he pond or
poo l .

Sanples vtere sorted and all organisms present, were ident,ified t,o
Ehe family level. Benchic orginisms were Ehen placed int,o cheir
respective funcEional f eeding group, based ori meEhodologlr by
cununins and wilzbach, 1995; uinsnall-, tggz; and E,hat used blj gha
U.S. Forest '  Senr ice (UsFs) for  evaluaEion of  strean r ipar ian'area



che
creek. ATTACHMEMI 7 shows t,he breakdown bqg*e$-J)n-*rrra'E€{,."strred of
t,he functional feeding group st,nrcEurE*f6'i.r**n'd'in Crandall Creek.

How t,hese feeding groups strand in re1aE,ion to one anot,her and Ehe
E14>e of food E,hat each funct,ional group uEil izes both indicate che
health of a screErm. Due Eo t,he higher abundance of Scrapers E,han
Shredders, macrobenE,hic conrnuniE,y st,ructure seems E,o be based upon
a auE,ocht,honous (s i te-speci f ic)  food base, raEher E,han rel iance of
Ehe E,ransport, of f ood sources into Ehe area. The abundanE, ponds
and slower water areas (ripples and pools) provide for ample
concentrat , ions of  f ine parEiculate organic maE,Eer (FPOM), coarse
parEiculaE,e organj.c mat,E,er (CPOM) and large woody debris upon which
both Shredders and Scrapers ut,i l ize. Gathering Collect,ors are also
higher due E,o Che depositional charact,er of Ehe sEream. FilEering
Collectors require rapid waE,er flow Eo aid food acquisit ion and
are, t,hus l imiEed t,o Ehe shorE fasE sections. PredaEor numbers are
relatively high in t,he pool/pond areas due t,o Ehe abundance of
ot,her feeding groups upon which t,hey feed.

Fieberl,eg Ea.bltat

An invent,ory of fish species was conducted by Ehe ttDwR on AugrusE
18, 1994. Elect,ro-shocking of the creek revealed only E,he presence
of YellowsEone cut,t,hroat E,rout,. The resulE,s of analysis of age
dist,ribut,ion of species sam1rled, reraEive Eo popuration ana
conununity strucEure, and rough daca generaE,ed by t,he IrDwR study is
shown in ATTACHMEM| 8.

Btg-Gane Eabttat

No big-gErme species were obsenred while invenE,ories of t,he affected
area were being conducted. The presence of Mrle deer (OdocoLleug
bemloaue) within t,he riparian corridor was recognized by hoofprinEs
alo{tg Ehe.banks of E,he creek and game Erails descending from Ehe
deciduous/coniferous slopes above. The riparian arei provides
nuErienE requiremenE,s for deer species, where veget,ation cover,
particularly forbs and grasses, provides an ampl-e forage base.
rmpact, E,o deer is etqlecE,ed t,o be liniced E,o E,heir use of t,he
affected area. Since no unique properties within E,he area were
not,ed, t,his impact should not excessively af fect deer populations.

The presence of elk (Cerrnrg elapbug) was not identified buc Ehey
are known t,o occur within t,he area. Any impact to elk populations
is elq)ect,ed to be minimal.

ut,i l izaEion of Ehe af f ected area by moose (Alcee alcee) is
possible, but, mosE, use l ikely occurs in t,he areas of t,nicf snrubs
and abundant forbs above and below Ehe area planned for
discurbance.
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Use of che af fected riparian conunu$ity UX..,gF^lttf C1efl$frktf,e
r.,-a AAncirtarart rc -oi ' l  TIse b\, Hfrt#Il\ ' ' t t ihff ib]LS was o
Use of che af fected riparian conunu{rity bJ. 9,FJ1?,f rnen$Ftfiffi. {pecies
was eonsidered as weit. Use bt' Hf;td1l\''thiHhtttaf 5'-*as ob$enrect,
especially use by Red squirrels lraffilFS.SJW
and Uinrah 

"nijri,rr"t<" 
(ianale usUriffiSi . 

- 
Abundant downfall and

rocky side stop'es provide e:<cellent cover f or sqr-rirrel species -

Many old beaver dams are locaeed along the lengEh o_f the affecEed
crelk, buE ,ro b""1r"r (Caetor can4deasli) were locaEed.- Long-tailed
,"easei (tf irete1a freata) and possible Raccoon (Procvoa lotor) Eracks
were tocatea-aE, t,he inleC of ponds creat'ed f rom pasE beaver
ac t , i v iE ies .

Use by larger manrnals, such as E,he Black bear (Ursuq amerlca$ue)
and M6uncafn 1ion ( fe i tg coacolor)  is  possible,  buE is most l ikely
is t imited co undistTrUed sections of Che creek above and below Ehe
mine The increase in disturbance resulE.ing from e>rpansion plans
should not, deErimentally af fect E,hese species.
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ENVIRONMENTAL INDUSTRTAL SERV ICES
,1855 N. Spring Glcn R4, Helper, UT 84526.Ti:lcphonc (801) 172.381+'FAX (801) '172'8780

July 7,  1994

Utah Division of Wildlife Resources
455 W. Railroad Avenue
Pr ice ,  Utah  84501

Attns Ben Morris

UrnH Drvrsron Ol.. (les Axn MttgNc

Re: Site Visit to Area of Proposed Genwal I ' t ine Expansion, Crandall
Creek

Dear Mr. Morris:

The following is a snmurary of our site visit on 7/L/94 to the
pot,ential area of disturbance along Crandall Creek, resulting from
t,he proposed expaneion of the Crandall Canyon t{ine by Genwa1 CoaI
Company. A preli-ninary scoping meeting with the Division on
6/23/94, had led to the identif ication of concerns relating to
wildlife use and habitat, present at the site. Anong these concerns
htere:

t Status of Crandall Creek as a fishery
* Composition of macrobenthic cornnunity in Crandall

Creek
t Designation of Crandall Creek as a wetland or riparian

area
* Big gane use of the potentially disturbed area
i Use by, and presence of neotropical birds

These concerns aroae from the possibil i ty of up to 1300 feet of
disturbance to crandall creek. conceivably, ihe length of the
creek wit,hin the existing Genwal mine lease could be culverted, and
or bridged. rn order to meaaure the impact of the mine.s
development on wildlife resources and their habitat, it lras
detetmined thet bageline inforuation be gathered by our firm and
the Division. I believe it was the intent of our meeting on 7 /l/94
to shed some light on !,he quality of Crandall Creek and to prbviae
a more infonnative direction on which to base our coopLrative
studies

Location of Disturbance

rtentially irnpacted is within the
)per Crandall Canyon. Though an
Iease is not known, the distance

rdary to the upstrean boundary is
approximately 1320 feet. The creek is most l ikely a first older

.Jerrf_ 7/Z '/// ar.



strean, judging from i ts s ize (< 6 f t  wide, (  3
origin (< 5 mi). Litt le meandering bras noted
Iength within the perurit boundary. Channel bed
f rom hard rock,  to  cobble,  to  s i l t . . .

riparian area, composed of shrubs, fdr

l s
mostly bushes and small grasses. Condl yo f
the streaxns length, providing exten$ive

-4x/tYL

are&b-FHfliHEade. A maI I

formed from past beaver activity. Vegeta.E.j.on.al.eng the-*sEEr
mostly bushes and small grasses. ConrlfhtNLovbfftihiq''.t,Fe inEjttt

$I.ve
$rbs

it"r

f t  deep) and close
along the streams

composition ranges
been

ere
nity

. Gns ANn lt4lNrNc
t,o L2 inc were

shed

a nild bank/slope gradient allows for
development.

fs  Crandal l  Creek a F ishery?

Dur ing our  s i te  v is i t ,  t rout  (Salmo
seen.  The presence of  these f ish

o

populat,ion or a spawning ground, since the creek hasn,t been
planted for some tine. rt is in my opS.nion that since only one
general size and age group was noted, that their presence is due to
lPstrean spawning rather than an established year:round population.
Regardless of the reason for their occurrence, a fishery evaluation
ltd inventory wiII be conducted by the Division i; August to
determine the coTposition of- the population now inhabiting Clandall
Creek. During the course of all inventory work, the imp5rtance of
this section and the upper reaches of Crairdalt dreek to cold water
fish species wil l be evaluated.

what is the comoosition of the Maerobenthic communitv?

Though no macroinvertebrates were collected during this visit, I
presume that benthic comnunity composition is varied, judging from
the fair velocity and cold tehperiture of the strean. Due to the
high- anount of c9gfs9 partiEulate natter available, shredaer
species are mo-srt likety 

-d_ominant, 
with collector 

"p"ti". 

-b;f;;

abundant as welL ^ complete benthic -comnrunity "ta "orloriii;;study will be initiated by our finn in order 
-to 

deterriine the
extent of this resource.

What is lhe Extent of wetlands in the Potentiallv DiEturbed Ar.ea?

jority of the disturbed section of
bank cover hras noted, as was the

the channel and its surrounding
seened to be functioning. ExcesJ:
of the beaver ponds located.
upstrean degradation to stream
vegetation was abundant through,
streann sectionr dB was the a.nount
stream channel.

a riParian inventory modelled after forest sewice urethodology willbe^ instigated by our fir:ur thig suluner. The p"."En"" of actualwetrands were not located. A hydric soil 
'i"""nt"ry 

wirr 
-ue

Umu Dtvisroru (Jir



implemented at the sarne tirne as the_ riparian inventory in order to
determine the presence or potential for wetland areas.

It wh.t i" th" rmportanee of this Area to l i l i ldrife?

The length of the stream withir
adequate vegetation that could po
Dur ing our  v is i t ,  a  female mulr
observed to be feeding on vege
directly below the permitted aie
permitted section holds considerr
i lowever ,  f  don, t  be l ieve that ,  the
from use and its result ing ,
environment wil l  signif icantly i :

t 'o aceurately measure the use of
to -implement a thorough threatener
and habitat study. 

-We 
realize

area to wildl i fe is diff icult wit, ,
i t  is also our intent to resei
ut i l izat ion.  S ince no neotropica
v is i t ,  Lhe status of  tb is  area as
This to wil l  be thoroughly studir
judge the areas value tb 6ira specres.

Summarv

other side of the creek. Anothe
expansion on downstream resources. rt .was a_g5eed that during thecourse of arr. studies, _that this impact woul]d be considered. wealso agreed t,hat we would revier pi. l- iecords for crandalr canyonand Crandall Creek.

If you have
contact  me.

Sincerely;

/->

quest ions concerning at  .a l l ,  prease feer f ree toI wil l try to assist you in any 
-way 

that I can.

(- ____l /tt

David Steed
Environnental Ecologist/Consultant

cc :  F i Ie
Jay Marshall/Genwal

COPUPOliiA

Urnn Drvrsror.r Orr-, Ges ANn Mlxltlc



ENVIRONMENTAL INDUSTRTAL SERVICES
4{155 N. Spring Glen Rd, Helper, UT 84526-Telephom (801) {72-3814-FAX (801) 472S780

July 8,  L994

Paul Baker
Divis ion of  Oi l ,  Gas a Mining
355 W. Norch TemPle
#3 Tr iad CenEer,  Sui t ,e 350
salE, Lake ciEy, utah 84180-L203

Dear Paul :

Concerning my inquiry on 7 /8/94
inventory, we plan t,o follow Yot
invencory of che riparian coru
est,abtishment, of a seE, ref er
reconunendacion was based on E,he small size of E,he riparian zone (an
average of 25 feeE, wide) and resEricE,ions of uhe relevance of a
referEnce sect,ion (1 acre) to Ehe inventoried area (1300 feet') . I
appreciate E,he E,ime and ef f orc of your response Eo ttly quest,ions.
fi-you have any quest,ions, oE EhaE, I am wrong in my assumption of
your recomnendaEion, please feel free Eo contracE, me.

David SEeed
Environment,al EcologisE,/ConsulE,anc

CC:  F i le
SE,eve Demczak/Price Office, DOGM
ilay Marshall/Genrral Coal Co.

,^*ll,itrrT iL','lPr/C I /::' t  ; , i ' l  ' \ * r \_ / , : i ) \ J .  :_ - '  j  ; ) \

l]ren Drvrsror.; {)u." Gns ANU MtNtNc



ENVIRONMENTAL INDUS TRIAL SERV ICES
4855 N. Spring Ghn Rd, Helper, UT 84526 - Telephorrc (801) 472-3814'FAX (801) 4?2.8780

-,uE+?{agrlws{ryw-rrqfr 
Snf \rr$*ry##Xf3t]fr

i X'\li C O IRt lprrplli u'li-lE[r)
Ju ly  22 ,L994

ilay MarshalI
Genwal Coal Co.
195  N.  100  w.
P .O.  Box  1201
Hunt,ingEon, Ut,ah g4i2g

Re: Baseline sEacus on propert,ies associaced rriE,h crandall canyonmine e:qlansion

Dear i lay:

The forlowing is a short surtulary of activiEies conducEed up-to-dacein regards E,o Ehe propo"Ea *ittL 
"rw.""-ion 

in cianairr canyon:
6/22/94 t '!eet,ing wich ut,ah Division of waEer RighEs Eodiscuss inEenE,ions of Genwal, 

"ot 
cerns of EheDivision, and the poEential impacc E,o downsEreamhraE,er resources.

6/23/9+ ldeecing wiE,h uEah Division of wildlife Resources E,odiscuss E,he potenEiar impacc of mine expansion Eoindigenous wildrife resources and E,heir 
-rrauicii. -

6/27 /94 lteeging_ wiEh represenr,aEives of the Manui_Lasal
Nacional ForesE io discuss che potenci"-i.p.Ei-or
mine e:q>ansion t,o usFs resources up and downst,reErmfrom rhe pfojecE,, and possible mifigac,ion 

""i io""for t,hese impacts

7 /r/g+ on-siE,e meeting with Ben rrrcrris of E,he uE,ah Divisionof wildrife Resources to view ctt" lroposed area of
_ 
discurbance.

:onEacE,ed were opposed Eo a full
r Eo Ehe impacc EhaE E,his projecc
lrandall Creek and the ttunlinluon

EFFECTIiIS:

lJres f)lvl:,roN Ori.. Gns AND M.rrlt; i \c

Eqklwla@+|r-ri_,fuqktu



communit,y sEtlrcE,ure of E,he macrobenEhic organisms present, rtiE,hin
Crandall- Creek is planned for Ehe week of 7/25, ds is soil
inventory of the proposed discurbed area.

In Augnlst,, t,he UEah Division of wildlife Resources wil l be
conducting an elect,roshock invencory of fishery resources in order
Eo determine E,he actual st,at,us of Crandall Creek as a f ishery.
Though fish have been locaced wichin che creek, iEs acEual st,aE,us
as a E,rue fishery is not known. The HunEingE,on River drainage is
of special concern, since t,he only disease- f ree sErain of
Yell0wsE,one cut,throaE, E,rouE, in uEah is locaEed wiE,hin it,s reaches.
The possibil iEy of any impacE Eo chis species wil l be closely
scrlrE,inized by che Division.

During all inventory work, rapt,or and neoEropical birds have been
noced and idencified. The use of Crandall Canyon especially by
neoE,ropical birds, was a concern of E,he Division of WiIdIif e
Resources since many of Ehese species are federally l isced as
E,hreacened. A compleEe Threacened and Endangered invencory will be
iniE,iaEed in AugusE E,o decermine E,he exeenE of such sensiE,ive
spec ies .

Actual on-sit,e dat,a ret,rieval is approximaE,ely half completed. The
analysis of daca presently acquired should be compleced by E,he end
of iluly and ac E,hat, t,ime will be sununarized in a reporE, E,o Genwal.
If you have any quest,ions concerning our act,ivit,ies t,o dace and
Ehose planned at, Crandall Canyon, please call me and I nould be
happy E,o oq)Iain our ongoing projecE,s and mechodology.

Sincerely,

David SE,eed
EnvironmenE,al Ecologist,,/ConsulEant

iNit c olRilP ol ii. A, if lH,lL';

Utns Dlvr:;tox Otl ' Gns Atqu N{tNtNc
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Mungell Color

Lab No. Location Color
ffi-

30375

36376

36377

3037E

30379

36380

36381

ss2

ss3

ss4

ss5

ss6

SSI Benctt

ss2

lOYR 5/4 Yellowish brown

2.5Y 6f,1 Light yollowlsh brown

2.5Y 5.5/3 Ught oilve brown

2.5Y 5/3 Light ollve DrorYn

2.5Y 5/3 Light ollve brown

1OYR U2 Vory clark graylstt brown

loYR 4/2 Darl( graylsh brown
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ABSTRACT

An intens ive cultural resource srlrrzey rJ{BH$blrfoililb$oufNgffircg-
PHENIX on the proposed @nwal Mine expansi*orr pgHS-qi*Jg-SSSH*+
Coal  through E. I .S. .  The proposed pro ject  is  located on pr ivate
land within the boundaries of the ![anti-Lasal National Forest. The
purpose of the archeological sun/ey was to detetmine whether
cullural resources are present which may be inpacted by the
proposed project .

po cultural resources were located and archeological clearance
for the proposed project is recommended.

PROJECT LOCATION

The project area consists of a 11000' long corridor centered
on Crandall Creek and the extremely steep hillside to the south.
The project area is in the north L/2 of t,he NW/SW L/4 of Section 5,
T15S, R7E. Access to the proJect area is within the existing mine
si te.  The proJect area is located on the enclosed coPy of  U.S.G.S.
1.5 '  Quad: Ri lda Canyon, Utah (1979) .  The proJect area r tas not
staked but was easily located in reference to the existing Genwal
l{ine.

SPECIFIC ENT/IRONMENT

The proJect area falls within the nrgged dissected uplands of
the Wasatch Plateau, which in turn is part of the larger basin and
range Colorado Plateau transition area. The uplands are deeply
dissected by intermittent streans and spring fed Crandall Creek
which flows easterly 1 and L/2 miles into the Huntington Creek
drainage.

The proJect area is along the narrow valley botton of Crandall
Creek. Crandall Creek has been nodified in the past by fire and
reclamation activities and more rece[tly by Beaver dans. The
proJect alea is located at  an elevat ion of  7 t740'  to 71800'  in the
area of stream bed and benches. The steep hillslope at the south
edge of the proJect area reaches 81000'. Soils are prirnarily rocklr
colluviums mixed with tan silty loarns. Veget,ation in the proJect
area consists of dense fir and pine forest mixed with Aspen €Iroves,
Mountain Mahogany and a thick shnrb understorfz. Fauna for the
area includes elk, deer, antelope, rabbits and other burrowing
ani-mals with birds and reptiles completing the scenario. A school
of an unknown species of Trout !f,as obsenred in Crandall Creek on
the day of the sunrey.

PREVIOUS RESEARCH

A files search was conducted on August 18, 1994 at the
Antiquities Section of the Utah State llistoric Preservation Office
by John Senulis of SENCO-PHENIX. The following archeological
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19?5, David Gitlio of the l'tanti'hqF,*+^lglest -ffiea
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Iocated a lirge rockshelter 142

';;:; 
ffi;;s;- ciandar r canv-n-,io9'ot't?e"'ue

'
I
I

t
i
f

5,  T15S, R7E. The rockshel ter  is
that archeological clearance was

j I t.$ r,j Q 1ri 1PO, ] i t7\]i@ lD;

#t"
1.

existing
mine. He
Section
the road

far e

2. 1980, Walme Howell of UTARC surrreyed__.aP_Pr_o.x.irna-te_1y 100
acres including t ZOO, road corridor and the Sw/Nw L/4 of Section
5 and the Sg/Iie L/4 of Section 6, both T15S, R?E. Howell found
ihr;" prehistoric isolates in the general area around 42El'l'722.
at"t"oiogical clearance was reconmended with the stipulation that
42814-722-be fenced for protection prior to constrrrction.

3. 1984, John and Jeanne senulis of SENCo-PHENIX Per_t"ryry9__q
10t sanpfe nf6cf surivey for Genwal CoaI tlrrorgg! E:I:S of the Nl{/Nw
Section'S and the NE/NE of Section 5, both T15S' R7E. No cultural
resources were located.

No previously recorded archeological sites vtere located in the
project  area.

METHODOLOGY

The project area was archeologically sunreyed by John Senulis
of sENco--pHENlx on August 22, 199{. The surrrey area was centered
on the area of the binks of Crandall Creek and adjacent benches
where meandering transects no greater than 15 meters rtere enplo_yed.
The steep hilliides with no 

-ground 
visibility to the south of

Crandall Creek were not sunreyed.
Special attention was paia during the sunt-ey to areas of

subsuriace soil exposure from animal burrowing and erosion.
Sunrey conditions rrrere good with sunny skies and temperatures

in the nid-80,s. Winds hrere l ight out of the west at less than 5
n.p.h. Soils on the day of the sunrey ranged fron wet and muddy on
the creek banks to dry elsewhere.

All field notes and photograph negatives are on file at the
offices of SENCO-PHENIX in Salt take City, Utah.

FINDINGS A}ID RECOMMENDATIONS

No cultural resources were located and archeological clearance
for the proposed mine expansion is recotnmended.

These recommendations are subJect to approval or nodification
by the Utah State Historic Preserrration Officer.
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Bi l I  Ba tes ,  Na t i ve  H i l d l i f e  Manager

scot t  Richardson,  Habi ta t  B io log is t k
TO:

FROM:

SUBJECT: cenwal Mine permit Area Raptor Survey

resul ts of  th is
:es narked on the
:o Mel Coonrod and
: pork of Huntington
:he map as it wai not

5i: * i":li: :*:""::s. indicated on our overray. we were nor

5i: {3 i"::i: ;i:.r:3s. 
indicated on our overray. lle were nor

Nest #z - This is a new site that was not indicated on ouroverlays. rt was .rl-i"i in bad repair.

ffi: {: i.:li: ;i:"r::s.indicared on our overlay. we were nor

5i: {: ;":l* ;*:"n:r"s. 
indj.cated on our overray. we were nor

|;i: {3 i.::H :*:"r::s.indicated on our overray. r{e were nor
I{e observea a-gg}den eagre near the nest in the Left Fork, anrnmature rea-tiir il ;;ili:+a-i"nvJn"ria,"n aauri r"a-t.ir inLittle Bear canyon i"-"aaition io'i ir '"-recl-tairs-it-itre 

nest site.

on equol opporlunity employer
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CRANDALL CANYONCREEK
MINEAUGUST 18, 1994INEXT TO

528 FOOT TRANSECT

F C
:)

I
.-.b

G1
- t t

o
E
ut1
o
=
:)z

60 100 140 180 20 260 300 340
TOTAL LENGTH (mm)

120 160 200 240 280 320
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VEGETATION COII'IPOSITION OF TMNSECTS WITHIN RIPARIAN CORRIDOR
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vEGETATIoN coMposITIoN 0F TRANSEcTs wnHiru RIpARIAN coRRIDoR

Transect 1A B0 points

Bare
Li t ter
Rock

MABI
BRIN
GERI
COST
ACLA
PIPU
AGAL
Sal ix

11
11
4 XNCOIRIPOiilTze\tilED

6
1
2
3
1

20
1
L

20

Ures DlvrsroN On , Gns Ann MnrrNc

Transect 18 60

Bare
Li t ter
Rock

PIPU
MABI
COST
POAN
EQAR
GERI
CERE
Sa1 ix  spp

poi nts

1
18
1

15
3
1i
2
2
2
2
3

JUL 3 0 19q7

05/23/97



Transect 1C 60 poi nts

Ba re
Li t ten
Rock

COST
EQAR
AGAL
GERI

Transect lD 60 points

Bare
Li t ter
Rock

POTR
POAN
PRVI
GERI
EQAR

Transect 1E 60 po'ints

Ba re
L' i t ter
Rock

BRTE
MABI
RUST
RONU
COST
EQAR
GERI

6
1/

J

20
2
R

2

3
8
L2

JuL 3 0 1co7

' 
Ges ANtr Mtt*tNc

I Ljron Iltvtstou Ott-'

7
15
11
2
2

0
6
1

B
B
4
5
20
'l

1

05/23/97



'  ,,,:r i ! ,,.4:+digxrY:4:r,i l  
t4S

Transect 1F B0 points

Ba re
Li t ter
Rock

ROtdO
RONU
POTR
PRVI
GERI
PIPU
COST

Transect 1G 100 poi nts

r i F i t l )

lJrau f)rvrirrlrv Olr., Gnq Arun Mnllruc
-+ 

1rrr.ry:lB,rE:*ffrwkirry:h

70
10
2
10
3

0
1
0

0
4
1

0
0
0

10
23
10
28
4
2
2

Bare
Li t ter
Rock

COST
POTR
AGAL
Sa1 ix  spp
Moss spp

Transect lH 120 points

Bare
Li t ter
Rock

PRVI
COST
PIPU

40
60
20

305/23/97



Transect 1I

Bare
Li tter
Rock

120 po' ints
rJi+r hffiwa^ 4q@-''ryja$riE };€wffi

0
9
2

iilN{ COIF{IP' OIi,ph ll lE lr)
ETtrECTlVE:

R0hr0
RONU
SYAL
PSTA
COST
AGAL
EPAN
GERI
Sal ' i x

20
B
6
2
44
7
1
1
20

LIraH DrvrsloN Oli,. Gns ANn Mt^-lNc

spp

Transect 1 140 poi nts

Ba re
Li tter
Rock

7
40
7

BRSE
Agropyron spp(1)
ROWO
COST
PIPU
Artemis ia  spp(1)
Agropyron spp(2)
4
GEVI
So'l i dago spp
BRTE
Junous spp
AGAL

1
2
22
15
2
1
3
7
16
2
6
1
B

405/23/97



Transect 1J 60 po'ints

Ba re
L' i t ter
Rock

ROWO
BRTE
POTR
COST
GERI
Ar temis ia  spp(1)
So1 idago spp
Junous spp

4
7
3

11
4
8
L4
3
4
1
1

Transect 2 200 points

Bare
Li tter
Rock

26
72
T7

COST
PIPU
POTR
ROWO
Ci rs ium spp
GEVI
Sol idago spp
SYAL
Purshia spp

12
3
T2
20
1
3
16
1
L7

3 o lqt':

Utnu tr)tvtston Otl" Ges ANo MtNtrlc

05/23/97



Transect 1K 40 points

Bare
L' i t ter
Rock

R0l^.|0
BRTE
COST
MIGU
GEVI
Moss spp

Transect 3 140 points

Ba re
L' i t ter
Rocks

4
0
B

16
2
4
1
1
4

15
31
23

POTR
ROt^JO
COST
PIPU
GEVI
BRTE
RUST
Sal ix spp

1
3
35
2
6
2
2
20

N DN C (D RIP {$ iP1 4iT ]E]D)

UrnH DlvrsroN On-, Ges Auo MtntNc

a5/23t97



Transect 4 120 points

Bare
Li tter
Rocks

ROt^JO
COST
ACLA
BRSE
BRIN
MIGU
AGAL
Brass ica spp
Sa1 ix  spp
Antem'isi a spp
Moss spp

Transect 5 100 points

Bare
L'i t ter
Rocks

ROWO
GEVI
Pursh ia spp
COST
PSTA
Moss spp

Transect 6 100 points

Ba re
Li tter
Rock

5
I4
16

56
11
2
4
2
2
3
1
J-

2
1
1

I4
18
4

45
10
4
1
1
I

3

0
15
5

24
56

ROWO
BRTE

X]NCORPOITA'IIE]E

Urnn DrvrsroN Olr-, Gns Ann MlNrnc

05/23/97



Transect 7 100 points

Ba re
Lit ter
Rock

ROl^/O
POTR
BRTE
GERI
EPAU
Purshja spp
Sa'l i x spp
Artemjs ia  spp(2)
Junous spp
Moss spp

Transect 8 100 points

Bare
Li tter
Rock

ROt^lO
BRTE
PRVI
POTR
EQAR
GERI
PI PU
COST
So1 i dago
Ci ri si um
Moss spp

n . "  f i r ,

I  lTAH f) rv!sr(rN L ' r !  '  - -  ;  An{o \4 ' lNt t ' tc

' '  
" - . f 4 € ' = a -  

- :

4
t7

I

2I i
1 :
17 .,
7 )o ,
1
9
6
5
1
7

t7
T2
3

B
17
1
4
13
7
3
1
11
2
1
I

spp
spp

05/23/97



Transect 9 120 po'ints

Bare
L'itter
Rock

ROt^lO
AGAL
EQAR
COST
PIPU
Purshia spp
Cirisium spp
Sal ix  spp

Transect 10 80 points

Bare
Li tter
Rock

ROt^lO
AGAL
GERI
MIGU
COST
ACLA
SASY
Solidago spp
C' i r is ium spp

rN\coR{pgsTBD

UrnH Dtvrston On' Ges ANo Mnnc

0
0
2

45
T7
11
34
3
5
1
2

11
28
2

18
I
1
1
1
1
5
2
2

905t23/97



Transect 11 80 points

Bare
Li tter
Rock

ROl'lO
AGAL
GERI
MABI
Sal  ix

JuL 3 01097
0
0
0

40
B
7
5
20

U'rns Dtvtsroll On'Ces ANoMrNtNc

spp

100 pointsTransect 12

Bare
Li t ter
Rock

R0ht0
POTR
GERI
MABI
AGAL
PIPU
Ci ri s'ium spp
Sal ix  spp

Transect 13 80 points

Bane
Litter
Rock

R0t^10
t.4ABI
AGAL
EQAR
GERI
SHCA
Sal ix  spp

05t23/97

9
18
6

L7
7
7
I2
3
13
3
5

1
5
B

31
19
5
1
7
2
1



Transect i4 B0

Bare
Li t ter
Rock

ROt^JO
CYOF
MABI
AGAL
EQAR
Moss spp

Transect 15 100

Bare' 
L' i t ter
Rock

poi nts

poi nts

10
17
13

B
1i
11
2
7
1

CO

DrvlsroN On. Gas ANo Mllurvc

}P,iATfE
VE:

D]RIPO
EFFECTi

lD)r|\ D

JUL 3 0 19a7

R0rd0
AGAL
GERI
MABI
COST
RUST
Purshja spp
Sai  ix  spp
Moss spp

1
18
5

39
9
6
3
1
2
2
7
7

i105/23/97



Transect 16 100 points

Bare
Li t ter
Rock

ROLiO
AGCH
AGAL
SASY
Sal ix

i
0
5

33
9
5
4
43

R

8
8

2T
10
9
18
5
4
12

spp

Transect 17 100 points

Ba re
Li t ter
Rock

R0l,l0
CHNA
MABI
EQAR
AGAL
SASY
C'i ri s'ium spp

L2

JlRrTl,firn rn i^r,"lr r;X It'N U {U TK ] P r.O) ]Ri A ]f E D
-FFFECTIVE:

Ur,q,s Dlvlsrox On, Ges ANn MrNuNc

05/23/97



Transect 18 120 points

Bare
Li  t ter
Rock

ROt^JO
RUST
EPAU
SYAL
EQAR
POTR
COST
SHCA
Purshia spp
Moss spp

Transect 19 B0 points

Bare
Li tter
Rock

R0t^J0
ORHY
SYAL
ELRE
EPAU
EQAR
GERI
CHNA
Cir is ium spp

20

5
2t
10
2
8
1
l-

4
2

13
17
I4

10
18
6

22
4
1
2
4
3
3
2
5

13

.l{JL 3 fi wo7

UraH I)r,-trroru 
Ori. Ces Arn ft,?rrlruc;

05/23/97



t Transect 20 60 po'ints

Bare
Li t ter
Rock

ROI^JO
EPAU
SYAL
ELRE
COST
EQAR
SHCA
Narrowleaf Asten
C j  r i  s ' ium spp
Moss spp

i5
E

E

3
3
2
1
6
3
6

1
6
4

.;, ' i l ' { ] ." .Jj l ,  )J- ,-  r ,  a..  j ,"J,el- , ,

_ Fr.trt;c'fry!:_.-' 
*"'-

JUL 3 0 fiar

Uhn Drvlsror, ()rr.. (i^rs "Air,o ivft;vr.ryc

05/23/97 74
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